Towards Model-based Integration of Management Systems by Rößler, Richard & Schlieter, Hannes
Association for Information Systems
AIS Electronic Library (AISeL)
Wirtschaftsinformatik Proceedings 2015 Wirtschaftsinformatik
3-4-2015




Follow this and additional works at: http://aisel.aisnet.org/wi2015
This material is brought to you by the Wirtschaftsinformatik at AIS Electronic Library (AISeL). It has been accepted for inclusion in
Wirtschaftsinformatik Proceedings 2015 by an authorized administrator of AIS Electronic Library (AISeL). For more information, please contact
elibrary@aisnet.org.
Recommended Citation
Rößler, Richard and Schlieter, Hannes, "Towards Model-based Integration of Management Systems" (2015). Wirtschaftsinformatik
Proceedings 2015. 3.
http://aisel.aisnet.org/wi2015/3
12th International Conference on Wirtschaftsinformatik, 
March 4-6 2015, Osnabrück, Germany 




, and Hannes Schlieter
1
 
1 Technische Universität Dresden, Lehrstuhl für Wirtschaftsinformatik, insb. 
Systementwicklung, Dresden, Germany 
{richard.roessler,hannes.schlieter}@tu-dresden.de 
Abstract. With the shift towards sustainable business development, many 
companies implement function-specific management systems, which can be 
certified against the corresponding management system standards. The 
management of the different systems, in particular the management of their 
documentation, is a very time consuming and costly process. In this context, the 
paper addresses the issue of the integration of management systems. Based on a 
exemplary comparison of the common management system standards in the 
areas of quality management (ISO 9001), environmental management (ISO 
14001), energy management (ISO 50001), and work safety management 
(OHSAS 18001), characteristic requirement patterns (hereafter referred to as 
integration types) are identified. With the help of these characteristics, design 
proposals for method fragments for the construction of a method for model-
based integration of MS are presented. The patterns are demonstrated by 
extending an existing method for model-based energy management. 
Keywords: Integrated Management Systems, Method Development, Model-
based Management 
1 Introduction 
The success of a company is traditionally derived from performance measures such 
as sales or profit. However, in recent years additional success factors such as product 
quality, safety and satisfaction of employees as well as aspects of sustainability as 
reducing the environmental impact and energy consumption of the enterprise moved 
into the scope of public, legislative and other stakeholders of companies. For this 
purpose, many companies implement function-specific management systems (MS) 
and certify them against the corresponding standards (MSS) [1]. According to Rebelo 
et al. [2], organizations are confronted with an enormous diversity of independent 
MS. International standard entities, such as the International Organization for 
Standardization (ISO) have developed management models that provide a structure 
for certification and evaluation regarding various management aspects. These include, 
for example, ISO 9001 [1] for quality management systems (QMS), ISO 14001 [4] for 
environmental management systems (EMS), ISO 50001 [5] for energy management 
systems (EnMS) or OHSAS 18001 [6] for occupational health and safety management 
systems (OHSMS). 
Among the standards there is a high degree of compatibility [7]. This implies, that 
the implementation of these standards demands many duplicate management tasks 
[1]. Some of the problems that arise are: a high amount of paperwork, large variety of 
procedures and difficulties of managing and auditing more than one system. This is 
one of the reasons why standardization companies try to simplify the integration [8]. 
To avoid a "parallel" documentation and to ensure a more efficient management of 
the various management aspects, the function-specific MS have to be merged. For this 
purpose, two different approaches can be distinguished.  
Partial integration is an approach wherein different sub-systems are combined in 
single aspects. This kind of integration addresses a minimum set of identical or very 
similar requirements that can be fulfilled in a common form. 
The approach of an Integrated Management System (IMS) goes well beyond this. It 
seeks to take advantage from the synergies and elements common to all MS and aims 
to create a holistic MS, which takes into account the company's objectives and the 
function-specific management aspects [9]. In contrast to partial integration, in an IMS 
all management aspects of the company are merged in a single MS. For example, 
while explicit energy objectives are defined in a singular EnMS, in an IMS these will 
be understood as specific expressions of a business objective. 
Despite existing efforts to harmonize the MSS, establishing an IMS in practice is 
difficult due to the fact that there is little methodological support for building such 
management structures. Existing guidelines for the process of integration mainly 
support the interpretation of the underlying MSS. Practical solutions, for example in 
terms of a documentation tool are not available. 
The paper addresses the issue of an efficient implementation and utilization of an 
IMS. Therefore the following research question raises: How can the integration of 
function-specific MS be methodically supported? To answer this question, we provide 
design proposals for implementing a method for the integration of MS. The 
contribution is an extension on a previous research result, which only focused on the 
development of a method for the implementation of an EnMS [10]. Thus, the present 
work is assigned to the design-oriented branch of ISR [11]. This research focuses on 
the development of useful artifacts, which are completely new, or which are a 
substantial improvement of existing solutions [12]. Possible artifacts can be models, 
methods, implementations and their applications [11]. We focus on the development 
of a model-based method. Especially in the field of Information System Research 
(ISR) and in systems development, this is an established way for mapping complex 
real-world situations / problems and to develop practical solutions [13]. In contrast to 
previous contributions in the area of IMS, the paper delineates the advantages of the 
consistent use of models for integrating MS. The work also contributes to practice by 
giving an instrument at hand, which goes beyond previously existing guidelines and 
manuals for the integration. It extends the existing literature that deals with the topic 
of the integration by presenting an approach that shows how MS can be integrated in 
practice. It contributes to theory by applying the methodology of method engineering 
to the domain of IMS and thus opens up a new field of application. Overall, this paper 
combines the concepts of business informatics with questions of organization-oriented 
business administration for the design of an IMS.  
The paper is structured as follows. After a brief introduction, in section 2.1 we 
present the results of the literature analysis, which deals with the description of the 
problem field. We also introduce the terminological foundations for the description of 
the subject area of singular and integrated MS in section 2.2. Afterwards, a discussion 
of the current tools for the integration of MS is conducted in section 2.3. Based on the 
results of a detailed comparison of the four MSS (ISO 9001, ISO 14001, ISO 50001 
and OHSAS 18001), we derive characteristic integration types (section 3.2). Building 
on these insights we derive requirements for the design of the method (section 3.2). 
Subsequently, we provide design patterns for the implementation of the integration 
types (section 3.3) and show some exemplary instantiations (section 3.4). The paper 
ends with the conclusion and the derivation of further research directions. 
2 Foundations  
In the following, we address an integration scenario that is based on our 
experiences with an industrial company, which is active in the field of plastics 
processing. So far, the company used separate documentations for each MS for 
verification in the context of certifications. Due to increasing demands of customers 
and the need to take account of function-specific requirements of the MS described 
below, the documentation has now reached such a size, that only a few people possess 
the necessary knowledge about the cross-relationships between the relevant 
management aspects. Because of the increasing complexity the need for a tool-
supported integrated documentation and maintenance of the entire MS arises. Next we 
give a short introduction in the considered MSS and discuss the characteristics of IMS 
and existing approaches that assist in the process of integration. 
2.1 Management System Standards 
Basis for the paper is the analysis of different function-specific, singular MSS. In 
the following the standards are briefly characterized. 
ISO 9001: A certificated QMS according to ISO 9001 gives organizations the 
benefit of an objectively evaluated framework for quality management. It is a tangible 
expression of a company’s commitment to quality that is internationally accepted 
[14]. The standard uses a simple process-based structure, which aims to easily fit the 
process management structure of most businesses. ISO 9001 is, as well as the 
following standards, designed for use in any type of organization. The generic 
applicability, however, means that there are compromises in the wording of the 
standard and some interpretation is often needed [3]. 
ISO 14001: This standard provides a set of instruments for implementing an EMS 
to support a company in achieving ecological and economic objectives under 
consideration of legal requirements. According to Zeng et al. [1] an EMS is a part of 
the MS of an organization, which serves to develop an environmental policy and to 
implement and manage its environmental aspects. The objectives of the standard are 
primarily the prevention of pollution and the control of environmental risks while 
meeting socio-economic needs. Thus an EMS according to ISO 14001 takes a 
systematic approach and enables organizations to control the impact of their activities, 
products, or services on the natural environment. 
ISO 50001: The purpose of this MS is to build systems and processes that lead to 
continuous improvement of the energy-related performance, including energy 
efficiency, energy use and energy consumption. Energy management addresses the 
reduction of energy consumption and thus it also influences the greenhouse gas 
emissions and energy costs. The standard specifies requirements for the EnMS. On 
their basis an organization can develop and implement an energy policy, strategic and 
operational energy goals as well as action plans. 
OHSAS 18001: An internationally recognized business method for risk 
management at employee level is the implementation of the OHSAS 18001 standard. 
The aim of the standard is to establish appropriate procedures and processes in the 
field of occupational health and safety to introduce, support and maintain systematic 
and structured management to protect health and safety of workers [15].  
2.2 Integrated Management Systems 
According to Karapetrovic and Willborn [16] an IMS can be defined as: "[...] set of 
interconnected processes that share a pool of human, information, material, 
infrastructure, and financial resources in order to achieve a composite of goals related 
to the satisfaction of a variety of stakeholders." The elements that constitute an IMS 
(i.e. objectives, processes and resources) have been identified by several authors (cf. 
[17]). Likewise, the benefits of IMS have been widely discussed in literature. These 
include, according to Nowicki et al. [18]: 
 Increasing competitiveness of enterprises, 
 Improving effectiveness and efficiency of the organization, 
 Avoiding duplication of work, 
 Reducing bureaucracy by eliminating duplication of policies, procedures and 
records, 
 Harmonizing objectives, processes and resources, 
 Reducing costs, for example by reducing the number of internal and external 
audits, 
 The availability of joint training and better communication at all levels of 
management. 
However, it is argued that the implementation of an IMS can lead to a difficult and 
inflexible system. Simon et al. discuss how far the benefits of an IMS justify the 
challenges of the implementation efforts [19]. Despite these considerations, the 
majority of authors conclude that a leaner, more effective and efficient management is 
realizable through the use of synergies and the pooling of resources, as in single, 
isolated MS [2].  
2.3 Tools for the Integration of Management Systems 
As demonstrated by Roessler et al. [10], using the example of an ISO 50001-
compliant EnMS, there are guidelines for the introduction of a function-specific MS. 
These guidelines mainly foster the interpretation of the underlying standards and 
address the issue of integration, if at all, only marginally. In addition, there are 
guidelines, which explicitly address the integration of MS. They provide the most 
widely used tool for the development of an IMS and are briefly outlined below. 
In contrast to standards themselves, there is no internationally harmonized 
approach to the integration of MS. Although ISO published a book, which gives 
guidance on how to integrate multiple MSS [19], this work has not been able to be 
established as a general basis for integration projects. Instead, there is a wide range of 
standardized procedure descriptions, which are issued by country-specific institutions. 
These guidelines and standards include the Australian and New Zealand AS / NZS 
4581:1999, the British PAS99: 2012 and HB 10190:2001, the Danish DS 8001:2005, 
the Norwegian NTS and the Spanish UNE 66177:2005. These guidelines assist in the 
interpretation of the underlying MSS and show parallelisms between them. On this 
basis, recommendations are given for integration in general. Some of these 
recommendations are supported by the provision of templates or similar instruments. 
In addition to these practice-oriented guidelines, there are numerous theoretical 
studies that consider the topic of IMS from different perspectives. Bernardo and 
Simon [20] provide an extensive literature review on these aspects. Starting from a 
discussion of the content and structural similarities of the underlying standards, the 
analyzed papers focus on aspects of integration steps (extent of the integrated 
elements of the various sub-systems), the integration strategies (sequence in which the 
subsystems are integrated), impact of integration on the audit of the entire MS, and 
various methods for the integration. However, the methods described in the 
contributions differ significantly from a typical approach out of the field of 
Management Information Systems. For example Rebelo et al. [21] focus on the 
procedural aspect of the integration issue and do not give advises, how the complex 
information of the different MS can be linked consistently and effectively to each 
other as we aim to do. 
In summary, there is no comprehensive method, which supports all relevant 
aspects for an effective implementation and operation of an IMS. Although, the 
theoretical framework for IMS is laid by existing literature, the methodical support is 
limited to text-based guidelines and templates. The main issue of implementing a 
singular MS or an IMS, namely the company-specific interpretation, is thus only 
partially supported since guidelines also represent a generalization that requires 
company-specific adaptation and operationalization. In addition, guidelines usually 
are not detached from specific requirements of the underlying MSS. An adjustment or 
expandability to other systems is, if at all, only addressed using the recommendation 
to do cross-references. Nowicki et al. [18] come to the conclusion that: "Despite the 
existence of the documents allowing the integration of MS such as PAS 99, the 
surveyed companies did not benefit from the guidelines contained in them, and led the 
integration of systems in their own way." 
3 Design of the Artifact 
3.1 View Concept 
Multi-perspective modeling is a specific technique in the area of conceptual 
modeling, which allows structuring an information system (IS) by different views to 
improve the understanding of its complexity [12]. By building of views as a 
structuring framework, the modeler can describe the entire IS from different 
perspectives. Additionally, he can also consider specific aspects of IS using the views 
for an aspect-specific model application. Thus, multi-perspective models gain a better 
understanding of the domain, its concepts, and their relationships [23]. IMS can also 
be interpreted as a complex system of information, which can be systematized on the 
basis of a view concept. 
For the definition of the view concept we use a Meta-CASE-Tool, which is based 
on the E3 language [13] and allows for the definition of views. Within E3, any model 
can be differentiated by any number of views (meta-level: view types). In turn 
different representations in the sense of graphs, the so-called presentations can be 
assigned to the views (meta-level: presentation types). Within presentations iconic 
representations with assignable text and attributes (concrete syntax) can be linked to 
previously defined object types (abstract syntax). In the context of multi-perspective 
modeling, presentation types are not independent of each other. Moreover, they are 
linked by integrative model elements, i.e. elements that are used in multiple views. 
Thus, the model is a system of views, presentations and their relationships [24]. 
By investigating the introduced scenario of management aspects from the four 
different MSS, we can explicate the view concept for an integrative MS approach, 
which is illustrated in Figure 1. 
 
  
Fig. 1. View Concept of the Method 
First, we structure the model in accordance with the management aspects 
considered. On one hand, there are General Management Aspects, which are defined 
uniformly and describe the nature of the enterprise and its basic characteristics. On 
the other hand, there are Function-specific Management Aspects, which arise from the 
various subsystems such as quality management or energy management. All of these 
management aspects can be considered in one of the views Strategy & Policy, 
Processes, Analysis & Documentation or Organization. Subsequently, the assignment 
of the presentation type to the corresponding view type is made. Usually the 
necessary presentation types directly arise from the management aspects to be 
considered. In the case of a standardized MS, usually, a person has to be defined who 
is responsible for the particular sub-system. Its role needs to be described within an 
organization chart. In this context for example the Org chart is used as a presentation 
type for the view Organization. 
3.2 Requirements Analysis: Integration Types  
In the following sections integration potentials are identified as a result of a 
comparative standard analysis. Based on content and structure similarities of the 
requirements, design recommendations for an extension of the model-based method 
of Roessler et al. [10] are presented. According to de Oliveira [25] the process of 
integrating certifiable MS must be subjected to the study of similarities, 
complementarities and contradictions of the standards. Bernardo et al. [26] state that 
the best way to initiate the integration of is to seek common points in the various 
standards. This helps to ensure that the greatest possible number of procedures is 
shared among the different MS. This means that the IMS is based on the broadest 
possible base of common management principles that can be used for all sub-systems 
alike. 
Comparison 
In the global review of the standards ISO 9001, 14001, 50001 and OHSAS 18001 
we find that some bullet points representing the main aspects of the standards have 
the same name in all standards. This already constitutes an indication of substantive 
similarities. After the in-depth analysis of all the standard requirements it can be 
found that between the requirements of the standards not only content but also 
structural similarities exist. Based on this first, comparatively coarse preliminary 
analysis, the findings were discussed and iteratively developed with the managers in 
charge of the MS of a cooperating industrial enterprise. By using this approach, we 
ensured that not only a purely standards-based theoretical structuring of the 
requirements was made. Furthermore the technical experts help to assess the assumed 
content and structural similarities.  
Iterative structuring of the standard requirements resulted in a classification of the 
requirements into four different groups. The iteration was terminated when no further 
requirement group could be found. As a result, it can be stated that all standard 
requirements can be classified into at least one of these groups. In the further course 
of work these groups are referred to as integration types. In Table 2 the standard 
sections, their designations and the allocation to the integration types are shown. 
Results 
Requirements according to the ISO standards 9001, 14001, 50001 and OHSAS 
18001 have similarities in content and structure. As a result of the comparison we 
found that, for a variety of requirements, similar provisions have to be made and 
similar data has to be raised. However, there are also requirements that are unique to 
the individual standards. Based on the content and structure analysis, we can 
distinguish four different integration types: identical, integrable, parallel and 
different. A systematization of the identified integration types is given in Table 2. It 
should be noted that the outlines of the standards are matched for the most part, but 
they are not completely identical. In some cases, the same content is described in 
different designated points. Sometimes content in a standard is described in multiple 
points, in other standards this content is summarized in a single point. This results in 
the need to introduce an independent topic description for each table row from those 
used in the original standards. These can be found in the first column in the tables 
below. 
First, there are requirements that are identical in all four standards. Identical are 
those requirements that are contained in all, or at least in a number of standards and 
can be implemented in the same way in the company. They do not have any subject-
specific differences. They are identical in both structure and content. This applies, for 
example, for the provisions relating to the control of documents.  
Second, there are requirements that are similar in structure, but differ in the 
content. If the contents of these requirements can be reasonably summarized in an 
integrated system, they are integrable. An example could be the topic of corporate 
policies. In an integrated policy, subject-specific characteristics can be integrated by a 
simple extension. This category may also include audits. As noted by Simon et al. 
[27], for internal and external integrated audits the same team can perform a single 
report for all MS based on a common audit plan. 
Third, there are requirements that are similar in structure, differ in content, but 
cannot be (fully) combined reasonably. These structurally similar points either require 
such a high volume of work or either specific skills that they cannot be handled in a 
single integrated way. These requirements need to be treated parallel. An example for 
this integration type is the job description of the management representative of the 
different MS. Due to the different requirements and competences these positions have 
to be considered separately in most cases. Furthermore, a separate approach to 
incidents is required in the standards ISO 9001, ISO 14001 and OHSAS 18001. For 
example, in quality management incidents are the occurrence of defective products 
and in the case of environmental management they represent significant impact on the 
environment caused by technical errors. For both, a process to limit the damage must 
be created. Since the events are too different in content, this requirement is regarded 
as parallel. 
Table 2. Integration Types 
  
Fourth, there are requirements that are unique in the relevant standards and have 
neither content nor structural similarities with requirements of other standards. They 
are completely different and highly function-specific (see Table 3). Such requirements 
need to be implemented completely detached from each other. For example, ISO 
50001 demands the description of the energy related baseline situation. None of the 
other three standards demand for anything similar. 
Table 3. Different Requirements 
 
Theoretically, it is possible to treat each requirement as a complete different 
requirement and to implement this requirement completely separated. This 
corresponds to the extreme case of completely separated, non-integrated MS. 
Depending on the company it may be useful to have a lower level of integration. For 
example, a company with particularly strong influences on the environment may treat 
its environmental aspects entirely separate in terms of a stronger communication and 
an intensive monitoring than it would be claimed by the standard. 
3.3 Integration Patterns 
Based on the identified integration types, we describe their implementation within 
the meta-model in the further course. Therefore we present characteristic design 
patterns. In the following figures, the patterns are distinguished from each other in 
terms of their structural, content-related and functional properties. On the right side of 
the figures the general application within the meta-model is described and an example 
of a concrete use case is given. Due to presentation reasons we exclude requirements 
according to OHSMS in the further course. But basically these can be treated in the 
same manner as the other MS. 
First, the analysis shows that identical requirements can be found in all three 
standards. This applies, for example, for the provisions relating to the control of 
documents. For the design of a model-based method, this means that the 
corresponding processes and objects have to be created only once. Therefore a 
uniform approach is defined for Document Control. If necessary, specific functional 
sub-systems, such as the QMS refer to this procedure description (see Figure 2).  
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Fig. 2. Integration Pattern - Identical 
Second, there are integrable requirements. An example of this is the combination 
of the energy, environmental and quality policy of a company in a uniform corporate 
policy. As shown in Figure 3, the contents of the function-specific commitments will 
be linked on the basis of an aggregation relationship with the company policy. Thus, 
in addition to company-specific strategic commitments such a Corporate 
Management Policy includes all strategic aspects of function-specific sub-systems. 
 
Fig. 3. Integration Pattern - Integrable 
Third, there are parallel / semi-integrable requirements that are similar in structure, 
differ in content, but cannot be combined reasonably. In Figure 4 this is illustrated 
using the example of the management representatives. Due to the strong diversity 
with regard to needed qualifications an aggregation is not meaningful. However, 
usually a minimum set of criteria, which is generally applicable to any kind of 
representative can be defined. These include for example, the name or necessary 
qualifications. Based on the inheritance relationship as shown in Figure 4 we show 
how this minimum set of criteria can be defined using the abstract super-type 
Management Representative. In contrast to the Policy, which is instantiated in the 
model as a single integrated element, the Management Representative merely serves 
as a template for the definition of function-specific targets. 
 
Fig. 4. Integration Pattern - Parallel / Semi-Integrable 
Fourth, there are requirements that are unique in the relevant standards and have no 
similarities with requirements of other standards, they are completely different. In this 
case, the meta-model needs to be supplemented by function-specific concepts.  
3.4 Demonstration 
Based on the example scenario exemplary implementations to document an IMS 
are presented below. In Figure 5 different (shortened) presentations of the views 
Strategy & Policy and Organization are shown. For better understanding, the focus of 
the examples is set on (integrated) aspects of energy management. 
Using the pattern "Integrable" an integrated corporate policy is presented in the 
upper part of the presentation Target Plan that combines aspects of all function-
specific sub-systems. From the integrated policy, a number of strategic and operative 
objectives are derived. It is apparent that some of the targets only address aspects of 
one functional area, however some combine aspects of several functional areas. This 
becomes visible through the attribute "Functional area" which is assigned to every 
objective. In this example the use of the pattern "Parallel / Semi-Integrable" is 
recognizable, as some aspects can be integrated, but others need to be considered 
separately. In addition to the Target Plan a graphical representation of the Action 
Plan is presented. It is used to assign specific programs of measures to operative 
objectives. It is apparent that in both, the Target Plan and the Action Plan the 
objective Z31 is the same object. This illustrates the integrative modeling approach 
whereby individual information objects are created once in the overall model and are 
re-used / referenced in various presentations and views. As a consequence changes 
made to the objective Z31 (eg. change of status) are immediately carried out in all 
references (eg. Target Plan and Action Plan) and multiple individual changes are not 
necessary. The same applies to the example of the energy manager (highlighted in 
bold). All presentations shown in Figure 5 refer to this concept. If its name changes, 
for example due to a change in personnel, this change needs to be maintained only 
once within the model system. 
 
Fig. 5. Examples for Presentation Types 
4 Conclusion & Outlook 
Currently, a lively discussion on the topic of IMS takes place. Prior research 
strongly focuses on strategies for integrating MS, maturity levels and the impact on 
audits etc. [20]. We can conclude that all prior activities contribute to the 
development of a theory-based foundation for the integration of MS, but hardly 
provide methodological support for the practical implementation of an IMS. This 
paper addresses this gap and contributes to the development of a model-based 
method, which assists in the operational implementation of an IMS. Based on the 
results of Roessler et al. [10], who introduced a model-based method for 
implementing and maintaining an EnMS, our scope was to find mechanisms in terms 
of the formulated patterns that are useful to extend this method. By using the 
presented patterns it is possible to fully integrate all relevant standard requirements of 
the four standards presented. Thus the extended method provides a tool to address the 
challenges of documenting and maintaining an MS that consists of these four 
standards. In the further course of research we will work on additional extensions of 
the method so that more comprehensive integration scenarios, such as integrating 
inhomogeneous requirements of customer and other stakeholders, can be addressed. 
On the basis of norm-specific concepts and the configurable meta-model the 
method is able to map all relevant aspects of such an integrated MS and provides 
support as necessary for the implementation of standard-specific requirements (for 
example, with regard to the certification of function-specific systems). Our 
experiences with the practical use of the method in an industrial company confirm our 
expectations towards the practical applicability. Though the applicability of the 
method has already been demonstrated in a practical context, a comprehensive 
evaluation is still pending. To this end, we plan to integrate external experts of the 
respective MS as part of an action research. In addition to in-depth knowledge 
regarding the applicability further research should also lead to insights regarding 
aspects of efficiency. 
We suspect, that in addition to the efficiency gain in the documentation and the 
avoidance of redundant data storage, the consistent use of models for documentation 
also increases the ease of use and allows even novice users easier access to the 
domain of IMS. It is expected that accompanied with new certification-demanding 
legislative initiatives and the further spread of new MSS, the subject of model-based 
integration of MS experiences an increased importance in the corporate landscape. 
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